The purpose of this study was to determine sexual functioning of Polish athletes with disabilities (including paralympians). The study encompassed 218 people with physical disabilities, aged between 18 and 45 (149 men and 69 women). The entire research population was divided into three groups: Polish paralympians (n = 45), athletes with disabilities (n = 126) and non-athletes with disabilities (n = 47). The quality of sexual life of Polish paralympians was measured by using the Polish version of Female Sexual Function Index and International Index of Erectile Function. Clinically significant erectile dysfunctions were most often diagnosed in non-athletes (83.33%) with 50% result of severe erectile dysfunctions, followed by athletes and paralympians with comparable results of 56.98% and 54.17% respectively (p = 0.00388). Statistically significant clinical sexual dysfunctions concerned lubrication, orgasm as well as pain domains, and prevailed among female non-athletes (68.42%, 68.42% and 57.89%). Practising sports at the highest
activity, both in terms of paralympians and athletes, and in some cases even in terms of physical rehabilitation.
Materials and Methods

Participants-Research Groups
The study encompassed 218 people with physical disabilities, aged between 18 and 45 (149 men and 69 women). The entire research population was divided into three groups: Polish paralympians (n = 45), athletes with disabilities (n = 126) and non-athletes with disabilities (n = 47).
The paralympians (Paralympians) were recruited from Polish sport clubs for individuals with disabilities. The inclusion criteria for the first group were: the membership of Polish sport clubs for people with disabilities, qualification for the Paralympic Games, consent to participation in the study, complete filling out of the questionnaire, general good health and age range of 18-45 years old. The original group counted 65 Polish athletes who qualified for the Paralympic Games. The final analysis encompassed 45 athletes-69.23% (28 men and 17 women) as the remaining 20 were excluded from the study since they did not meet all the inclusion criteria. The exclusion criteria for this and the other study groups were lack of consent to participate in the study (in this group n = 8; 40%), incomplete filling out of the questionnaire (n = 7; 35%) and an age under 18 or over 45 years old (n = 5; 25%). Sixteen individuals had a spinal cord injury (35.56%), the rest constituted athletes with different inherited or acquired disease (e.g., bone/muscle inherited diseases, phocomelia, states after surgical or accidental limb amputation) ( Table 1) .
The second group (Athletes) included 126 athletes with disabilities (95 men and 31 women) who were members of Polish sport clubs for people with disabilities but who did not qualify for the Paralympic Games. The inclusion criteria for the Athletes group were membership in Polish sport clubs for people with disabilities, regular physical activity, consent to participate in the study, complete filling out of the questionnaire, general good health and age range of 18-45 years old. Twenty nine athletes with disabilities had a spinal cord injury (23.02%), the rest were athletes with different diseases.
The third group (Non-athletes) consisted of 47 healthy non-athletes with physical disabilities (26 men and 21 women). The inclusion criteria for the Non-athletes group were sedentary life style, a minimum of one year time after regular active therapeutic rehabilitation, no actual regular physical activity, consent to participate in the study, complete filling out of the questionnaire, general good health and an age range of 18-45 years old. In this group 18 individuals had a spinal cord injury (38.30%), the rest were non-athletes with different diseases (Table 1) .
For the final analysis only healthy persons were qualified (for every study group); individuals with any comorbidities (e.g., diabetes mellitus, hypertension, any endocrinological diseases) were excluded at the beginning of the research. The research program was approved by the Bioethics Committee of the Medical University of Silesia in Katowice, Poland. Informed consents were obtained from all study participants.
Procedures
The research tool was a questionnaire voluntarily and anonymously completed by the respondents of the research groups. The questionnaire was composed of a general part concerning the sociodemographic conditions (age, marital status, education, occupational activity, physical activity), medical history, health problems, a part dedicated to physical disability (the reason of disability, diagnosis, form of locomotion) and a detailed part in the form of self-evaluation inventories: the Polish version of Female Sexual Function Index (FSFI) and International Index of Erectile Function (IIEF) evaluating female and male sexual functioning.
Female Sexual Function Index (FSFI)
FSFI has been confirmed and clinically documented with regard to validity, sensitivity, reliability, internal consistency, stability and test-retest reliability in diagnosing disorders of sexual desire, arousal, orgasm as well as dyspareunia [9] [10] [11] .
FSFI is composed of 19 items divided into six collective domains (subscales): I-sexual desire, II-sexual arousal, III-lubrication, IV-orgasm, V-sexual satisfaction and VI-dyspareunia. The final results are obtained separately for each of the subscales by summing up the elementary points encompassed within each of the 6 domains and a selected coefficient. The interpretation of partial results is a linear dependence: the higher the score, the better the sexual functioning within a given category [9] [10] [11] . The next stage is a global evaluation of the entire FSFI scale. Results below 65% of the maximum number of points scored in each of the domains (less than 3.9 points) were considered as sexual dysfunction in that domain. In a global FSFI assessment, clinically significant female sexual disorders (FSD) were diagnosed at values lower or equal to 26.55 points. Sexual disorders were diagnosed according to the American Psychiatric Association's Diagnostic and Statistical Manual of Mental Disorders Fourth Edition (DSM-IV) and the American Foundation for Urologic Disease (AFUD) criteria (scores of 26.55 or less on the FSFI and 3.9 or less in each of its domains, with the presence of sexual distress) [11] .
International Index of Erectile Function (IIEF)
IIEF is a multidimensional, 5-grade instrument for self-evaluation of all male sexual functions within the previous 4 weeks [12] [13] [14] [15] . It is characterised by high validity, reliability, sensitivity and test-retest reliability in the diagnosing of changes, confirmed by over 50 clinical trials [13, 14] . The implementation of IIEF is a recommended standard in the diagnosis and evaluation of erectile dysfunctions and their intensification [13, 15, 16] .
The IIEF questionnaire encompasses 15 items grouped in five collective domains (subscales) describing: I-erectile function, II-orgasm function, III-sexual desire, IV-intercourse satisfaction and V-overall satisfaction [12, 13, 15] . The total scores within all the domains (I-V) create a positive dependence with correct sexual functioning [12, 15] . An additional analysis of the erectile subscale facilitates the isolation of four disorder intensification levels (Erectile Dysfunction-ED): erectile function (26-30 points), mild ED (17-25 points), moderate ED (11-16 points) and severe ED (6-10 points) [13] . Clinically significant erectile dysfunction is diagnosed at values equal to or less than 25 points (cut-off point) [13] . 
Statistical Analysis
Results
Participants-Socio-Demographic Characteristics
All participants (100%) were Polish, White/Caucasian. In the first stage the statistical comparison of the three groups was performed (univariate analysis, Kruskal-Wallis/CHI 2 test). Non-athletes with disabilities were significantly older than paralympians and athletes (mean age: 45.34 ± 15.93 vs. 34.10 ± 11.01 and 28.41 ± 10.37 years respectively) (p = 0.000001) ( Table 1) . Table 1 . Socio-demographic characteristics of the study population (mean ± SD/n (%)). Generally, the research groups were statistically comparable with regard to the place of residence, marital status, education level, age at the first intercourse, frequency of sexual intercourse and number of sexual partners (Tables 1 and 2 ). Statistically significant differences concerned: occupational activity, physical disability and the form of locomotion as well as the length of current relationship (Tables 1 and 2 ). The highest number of unemployed persons was found among non-athletes with disabilities (61.70%) ( Table 1) .
Among paralympians 16 individuals had a spinal cord injury (35.56%), the rest constituted athletes with different inherited or acquired disease (e.g., bone/muscle inherited diseases, phocomelia, states after surgical or accidental limb amputation). Twenty nine athletes with disabilities had a spinal cord injury (23.02%) and the rest different diseases. In the third group (non-athletes) 18 individuals had a spinal cord injury (38.30%), the rest were non-athletes with different diseases. The use of a wheelchair was the highest among non-athletes (39.13%), compared to athletes with disabilities and paralympians (33.60% vs. 22.22% respectively) ( Table 1) .
Sexual Functioning of Men and Women with Disabilities-IIEF and FSFI Scores
The holistic evaluation of the IIEF scale and its five collective domains showed statistically significant differences in the IIEF global score (0.000009), erectile function (0.000133), orgasm (0.000199), sexual desire (0.0000001), intercourse satisfaction (0.000012) and overall satisfaction (0.016920) between the groups. Male paralympians showed the best sexual functioning (Kruskal-Wallis covariance test) (Table 3) .
Additionally, applying the post-hoc analysis, statistically significant differences were observed mostly between non-athletes and athletes (p = 0.000046) as well as between non-athletes and paralympians (p = 0.000004) and included IIEF global score and all IIEF domains.
Clinically significant erectile dysfunctions were most often diagnosed in non-athletes (83.33%) with 50% result of severe erectile dysfunctions, followed by athletes and paralympians with comparable results of 56.98% and 54.17%, respectively (p = 0.00388) ( Table 3) . Similar correlations were noticed in the evaluation of female sex life (FSFI test). The holistic evaluation of the FSFI scale and its six collective domains showed statistically significant differences in the FSFI global score (p = 0.008507), arousal (p = 0.047316), lubrication (p = 0.016709), orgasm (p = 0.004767), satisfaction (p = 0.025647) and pain (p = 0.007658). Female paralympians showed the best sexual functioning (Kruskal-Wallis covariance test) (Table 4) . However, post-hoc analysis revealed that the differences concerned FSFI global score and its six domains were observed between the female paralympians and athletes (p = 0.010833) as well as between paralympians and non-athletes (p = 0.003391).
Implementing the cut-off points, statistically significant clinical sexual dysfunctions concerned lubrication, orgasm as well as pain domains, and prevailed among female non-athletes (68.42%, 68.42% and 57.89%). The global FSD were observed in athletes and non-athletes (65.38% and 63.16%); however, the values were not statistically significant (p = 0.13217) ( Table 4) .
The additional statistical analysis showed that the frequency of sexual intercourses statistically positively correlated only with IIEF global score (p = 0.0000001) (Figure 1 ). These differences with FSFI scores were not statistically significant. The form of locomotion also positively correlated with IIEF. Males on wheelchair revealed the worst sexual functioning (p = 0.048173). Both employed men and women showed the best sexual functioning evaluated by the IIEF and FSFI scales (p = 0.04512 and p = 0.008992 respectively).
Marital status also had a significant effect on sexuality among research population. Both married men and women obtained statistically higher mean general scores in IIEF and FSFI scales (IIEF: 56.41 ± 17.62 and FSFI: 26.24 ± 7.63; p = 0.025046 and p = 0.023436 respectively).
Discussion
There are numerous studies on the QoL, psychological aspects and sexuality of people with disabilities after spinal cord injury. Some studies focus on the effect of physical activity in the form of rehabilitation on general well-being [4] [5] [6] [7] [8] [17] [18] [19] [20] [21] [22] [23] [24] [25] [26] . However, there is a paucity of data regarding a specific group of athletes with disabilities who practice sports at the highest level-the paralympians.
Because of the different study groups and the considerably different levels of physical activity in our research groups, a comparison of our results with those of other studies could prove ambiguous. Our study is one of the first on the subject, and offers unique findings on this important issue. We showed the comparison of individuals with disabilities depending on the level of physical activity. We found that the higher level of physical activity the better sexual functions in people with disabilities. However, individuals who practice sports at the highest level-the paralympians/athletes with disabilities (in our study) generally do not differ. It might be hypothesized that there is a threshold above which physical activity no longer improve sexual functioning.
However, human sexuality is a complex and multidimensional phenomenon and many additional factors, including culture, social context, age, mental health, and interpersonal relations, may influence the sexual function of men and women. Therefore, the interpretation of our results should be careful. It was difficult to isolate additional factors affecting personal sexuality among study participants.
Medical publications report that persons with spinal cord injury demonstrate a series of disabilities and limitations (including: general physical health, QoL, psychological functioning, social and personal relations as well as sex life) [4, 17, 18] . These results are consonant only with our third group-non-athletes with disabilities. Therefore, it might be suggested that regular physical activity can improve QoL.
Numerous studies demonstrate that professional medical help, especially physical rehabilitation, might significantly improve physical and mental well-being as well as sexual functions in men and women after spinal cord injury, which emphasizes the special role of physical activity in the management of people with physical disabilities [4] [5] [6] [7] [8] .
Spinal cord injuries can have a significant impact on sexual functioning. The majority of clinical papers indicate that spinal cord injury affects particularly men's sexual behaviour in terms of sexual performance and body sensitivity [6, 7, [19] [20] [21] [22] . The studies also reveal that physical disability can impair the psychological and physical aspects of female sexual arousal. However, most results demonstrate that the sex life of women with spinal cord injury remains less affected than among men [5, 8, [23] [24] [25] [26] [27] [28] .
Our findings are comparable. The female clinical sexual dysfunctions concerned only lubrication, orgasm and pain, and prevailed in female non-athletes. The percentage of FSD did not differ significantly between our study groups. By contrast, clinically significant ED were diagnosed quite frequently (non-athletes-83.33%, athletes-56.98% and paralympians-54.17%). It is well-known that female sexuality is mostly depended on mental well-being and interpersonal relations.
According to international societies of sexual medicine, the direct and indirect effects of chronic diseases (including physical disability) on sexual health are frequent and complex. Nevertheless, there are no specific guidelines for their optimal management. Therefore, further research and scientific reporting on the prevalence, pathophysiology and optimal treatment of sexual dysfunction associated with chronic illness is needed [29] .
In 2010, the Consortium for Spinal Cord Medicine published "Sexuality and Reproductive Health in Adults with Spinal Cord Injury: A Clinical Practice Guideline for Health-Care Professionals" with a view to encourage individuals to take an active role in obtaining information related to sexual issues as well as encourage people with spinal cord injury to explore the role of sexuality in their lives. The professionals suggest developing a sexual education and treatment plan with the individual consistent with the results of the sexual history, interview, relationship status and physical exam findings. Sexual information and counselling should be available both during initial rehabilitation and later as a followup when the persons with disabilities have returned to their homes [30] .
Currently, there are only two articles in the PubMed database evaluating sportsmen with disabilities, and they do not make any reference to paralympians. Tasiemski et al., in their study, examined the interrelationships among athletic identity, sport participation and psychological adjustment in a sample of people with spinal cord injury. The authors concluded that being able to practice one's favourite sport after injury was associated with higher levels of athletic identity and better psychological adjustment. Team sport participants reported experiencing better psychological adjustment than individual sport participants [31] .
Dinomais et al. investigated social functioning, quality of life and self-esteem in 496 young athletes with disabilities taking part in adapted competitive sports. The researchers noticed significantly higher social functioning scores in this population, which confirms the positive effect of sport on the general well-being of physically people with disabilities [32] .
The design of our study offers important insights into the understanding of the association between physical disability and sexual functioning of Polish athletes with disabilities, and in particular of paralympians. It presents potentially valuable implications for health care professionals working with people with physical disabilities. Firstly, by including a numerous group of Polish paralympians (66.15%), we endeavoured to ensure reliable results. Secondly, the use of self-reporting in evaluating sexual functioning encouraged the participants to express openly the majority of their problems. Thirdly, this is one of the first clinical research evaluating sex life in such a specific group of sportsmen with disabilities as the paralympians.
Despite all these advantages, the limitations of the study must also be recognized. Firstly, the study sample may be too small to generalize the obtained results to the entire population of Polish people with physical disabilities. Secondly, individuals who were particularly uncomfortable talking about their sex/intimate life may have been less likely to respond truthfully. Thirdly, non-athletes more often used wheelchairs as compared with athletes and paralympians; moreover, the largest percentage of persons with spinal cord injury was found among these groups which might negatively affect their sexuality. Fourthly, we did not access the detailed information about spinal cord injury levels and severity (e.g., ASIA scores, medical history). The data only based on questionnaires responses. Finally, the authors did not concentrate on non-intercourse sexual activity (e.g., fellatio, cunnilingus), which is described as a major component of routine sexual activity among individuals with disabilities. This fact might affect the results of the present study. Moreover, the authors did not isolate additional factors effecting personal sexuality among study participants. Therefore, the interpretation of results concerning sexuality should be careful.
Conclusions
The analysis of our research material shows that practising sports at the highest level has a favourable effect on the sexuality of men and women with physical disabilities. Men with physical disabilities manifest more sexual disorders than women, an aspect which should be considered by health-care professionals working with people with disabilities. Future research in which these associations are examined longitudinally is clearly warranted, especially with a view to indicate groups at risk of developing sexual disturbances. Accurate screening for sexual and psychological problems in every person with a physical disability is strongly recommended.
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